ABSTRACT
I. Introduction
In most freshwater fishes, it is very difficult to identified phylogenetic structure and relationship by traditional approach. Because of a multitude of stressors, overharvest, alien invasive species, climate change and population, including urbanization and associated habitat alteration and loss, have resulted in freshwater ecosystem and freshwater fish becoming one of the most threatened on Earth . On the other hand, both empirical data and evolutionary theory indicate that global genetic variation could be maintained or even increased by a fragmented population, which is occur by allopatric speciation due to genetic isolation of fragmented populations . Rhynchocypris lagowskii is a small cyprinid and common freshwater fish that is endemic to Japan also distributed widely in East Japan. We identified three groups (namely Group 1: Tohoku, 1158 Published with open access at journalbinet.com EISSN: 2312-7945, © 2017 The Authors, Research paper North Kanto, East Chube; Group 2: Ishikawa, Toyama and Group 3: Chube) for same species in East Japan previously (Hassan et al., 2015) . Normally the Tohoku populations belong to the group 1. However, there is an opinion for the population in Iwate prefecture (Tohoku region). The population in Iwate prefecture is the non-indigenous fish (Sakai et al., 2007; Suzuki, 2016) . In this study we were searched for the distribution of indigenous and non-indigenous Rhynchocypris lagowskii in Tohoku region. Concerning this fact, the present investigation focused the origin of the Iwate populations and checks the distribution of indigenous and non-indigenous fish by using mtDNA haplotype.
II. Materials and Methods
Study area and sample collections: Samples were collected different locations from the sea of Japan and Pacific ocean. After catching the fish they were preserved with 99% ethyl alcohol for DNA extraction. Figure 01 shows the location of the sampling sites. Table 01. [Source: abctech, Japan] Mitochondrial DNA extraction: One hundred twenty two individuals from all population's samples were used for mtDNA analysis. We were preserved R. lagowskii individuals with 99% ethyl alcohol after clipping their fins. Total DNA was isolated from a piece of fin or muscle by standard methods (Asahida et al., 1996) .
Polymerase chain reaction amplification:
We amplified the mitochondrial DNA cyt-b region by polymerase chain reaction (PCR) using a pair of oligonucleotide primers: L14391 (5′-ATGGCAAGCCTACGAAAAAC-3′) and H15551 (5′-GATTACAAGACCGATGCTTT-3′) originated (Sasaki et al., 2007) . The PCR amplification were carried out in a thermal cycler 9700 (Applied Biosystems, Foster City CA, USA) under following conditions: initial 1 minute denaturation at 94°C, and followed by 30 cycles, each of 15 s at 94°C, 15 s at 50°C and 30 s at 72°C ending with an additional 5 min at 72 °C for final elongation.
Sequence method: PCR products were purified by filtration with a (EXSO-SAP-IT). These purified products were used as a template DNA for cycle sequencing reactions performed using Big Dye Terminator Cycle Sequencing Kits 3.1 standard protocol in 10-µl volumes consisting of PCR products 0.5 µl. Sequence buffer 1.75µl. Premix 0.5 µl. The forward primer H15551 (5pM) 0.5 µl. and were ran on an ABI 3100 automated DNA Sequencer (Applied Biosystems). 
III. Results and Discussion

Diversity of mtDNA sequences
The nucleotide sequence was established for the 470 base pairs (bp) of the mitochondrial DNA cyt-b region were sequenced R. lagowskii species. Nucleotide coordinates corresponded to the mammalian mitochondrial cyt-b mtDNA gene (Irwin et al., 1991) . Variable nucleotide positions found in the 470-bp fragment for the R. lagowskii species examined are shown in (Table 03) .We constructed phylogenetic tree based on the nucleotide sequence obtained from cyt-b region (Figure 02 ). The sequence of 470 sites of the cyt-b region was determined for 122 specimens of R. lagowskii with outgroup. According to these variable sites, a total of 54 haplotypes were obtained from the species of R. lagowskii ( Figure 03 ). Haplotype diversity (h) ranged from (0.2000 ± 0.1541 to 1.0000 ± 0.2722) and nucleotide diversity (π) ranged from (0.000000 ± 0.000000 to 0.017730 ± 0.011063). We found very high nucleotide diversity in NY (0.017730 ± 0.011063), YA (0.015400 ± 0.009413), HI (0.012340 ± 0.008305) and IW (0.016170 ± 0.010159) that notified the high polymorphism (Table 02) .
To see their gene genealogy, we constructed a phylogenetic network based on mtDNA cyt-b sequences ( Figure 03 ). The most parsimonious network of mtDNA haplotype of R. lagowskii 19 locations, estimated using the TCS algorithm (Templeton et al., 1992) . Total 54 haplotype are occurs in 19 locations. In this network showed three geographical groups. Haplotype 1-32 is group 1, haplotype 33-36 is group 2, haplotype 37-53 is group 3 and haplotype 54 is out group (Figure 03 ). The neighborjoining tree (NJ) of mtDNA haplotypes also showed similar topologies and consistently revealed three deeply diverged groups (Group 1, 2 and 3) of R. lagowskii. Group 1 consisted of haplotype from the specimens collected from Mogami river system and Aka river system area. Group 2 haplotypes were Kamishou River all samples and Nyu River one sample. And group 3 haplotypes were Mabuchi River, Kitakami River, Sakawa River and Yodo River system area) ( Figure 02 ).
Within population genetic diversity
To clarify the genetic relationship between the populations examined, phylogenetic trees were constructed using NJ methods. The topology of the NJ tree based on the mtDNA distance among the 19 populations of R. lagowskii generally reflected their geographic locations (Figure 02 ). 
IV. Discussion Phylogenetic relationship of R. lagowskii
Analysis of the nucleotide sequence of the mitochondrial cyt-b reason revealed three group divergence in R. lagowskii. Such divergence is characteristic of interspecific differentiation and testifies that some R. lagowskii mtDNA types differ from the major mitochondrial gene pool of this species. Genetic diversity is due to specific mtDNA types found in fishes from the NY-Nyu River, YA-Yazawa River and MA-Maruko River. The results of the R. lagowskii based on specimens collected from the entire distribution range of the species shows three phylogeographic groups. Specifically, the populations in group 3 showed remarkable differentiation from the group 1 population. The result of this study suggested with the findings of Matsuda et al. (1997) and Takehana et al. (2003) . They also found that population of one group was geographically separated from others.
Mogami River System and Aka River System group 1 covers of the most distribution area of R. lagowskii in the Japan Sea area. Mogami and Aka River System (group 1) cover the most distribution area of R. lagowskii in the Japan Sea area. The reasons for this distribution can be explained by the presence of a minimum of one refugium in a part of group 1 due to quaternary climate changes (Lee and Maki, 2013) . However the area was not specified in our study. R. lagowskii may start to expand from those Refugia to either north-eastern part of Japan at the period of the postglacial climate change. In the Mogami River System all most sampled showed same genetic structures. We used many locations in the Mogami River System the purpose is to investigation the invaded individuals. Only Nyu River shows different genetic variations. As the Mogami River flows close to the Nyu River, the distance between the river mouths the genetic characters of the R. lagowskii populations are almost identical between the two rivers. In addition, fish living at different latitudes may exhibit different reproductive properties as they are affected by environmental factors such as photoperiod and water temperature (Shimizu, 2008) .
The group 2 collected from KM river all samples and NY river one sample are found in this group (Table 03 ).The distributions of group 2 (KM river) haplotype (Toyama Prefecture and Ishikawa Prefecture) suggest the phenomenon. KM river is closely located with other river's course resulted river scramble (Hassan et al., 2015) . The group 3 collected from AM, AS, SH, YA and IW Rivers (Table 03 ). The distributions of group 3 haplotype suggest the natural movements of gene from the Pacific Ocean via the river system. Similarly it was found that gene flowed from the eastern Seto Island Sea region into the Pacific Ocean through Kii Channel (Kuwashiro, 1959; Ota et al., 2004) . However the differentiation of the group 2 Kitakami River systems Iwai River, Iwaki River system Hira River, Yonashiro River system Kosaka River population from the other is much larger than this, indicating that the isolation of the species, has been sustained over a long period during which other lowland fish species maintained gene flowed between those regions. This range distribution might have retained large range harbor haplotypes sharing consistently (Sugahara et al., 2011) .
IV. Conclusion
Current study stated that R. lagowskii shifted a different range of distribution at last glacial period. Similar opinion was also concluded by Maliouchenko et al. (2007) for European Betula species; Toyama and Yahara (2009) for Viola species and Saeki et al. (2011) for red and silver maple also reported. But our study was also provided an evidence for the variation of genetic structure by the climate changes in different ecological conditions. Further research is suggested to compare various predictive models applied to freshwater fish is warranted to identify the R. lagowskii is indigenous or non-indigenous.
